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Sampling and Inspection Report for the BONUS Reactor — 2002 Annual Survey

URS Corporation conducted the second comprehensive annual survey at the BONUS Reactor on
12—14 and 20 June 2002 with support from PREPA personnel. This survey was conducted in
accordance with the Sampling and Analysis Plan (SAP) for the BONUS Reactor prepared by the
U.S. Department of Energy (DOE) (or DOE contractor) as amended by a 16 January 2001
Memorandum from Webb to Alvarado. This report is organized in accordance with Section 6.2 of
the SAP. The sampling and inspection results are discussed below.

PURPOSE

Date: 12-14 and 20 June 2002

Purpose: Conduct 2002 annual survey - to ensure that exposure to employees, the public, and the
environment to levels of ionizing radiation are as low as reasonably achievable and demonstrate
that levels of radioactivity at the facility remain within the criteria that support the basis for
continued use as a museum.

LOCATION

This sampling and inspection effort focused on the BONUS Reactor Building. Surveys and
inspections were performed on the (1) exterior of the entombment, (2) Main Level, and (3)
Basement Level. Air sampling in the Main Level and Basement Level breathing zones was also
performed. A list of specific survey locations is provided in Table 1.

PHYSICAL CONDITION

Primary Reactor Building Structure (Dome): Inspection of the primary reactor building
structure did not reveal any significant discrepancies, although in the basement minor corrosion
was noted around the entire base of the dome. Ongoing and routine assessment of the dome is
recommended. No immediate action is necessary.

Entombment: Inspection of the entombment area revealed superficial cracks throughout the
surface of the structure. All dose rate measurements taken around the structure were not
significantly different from background measurements taken. Ongoing and routine assessment of
the entombment is recommended. No immediate action is necessary.
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Table 1
Total Removable
i Sample | Dose Rate| Contamination | Contamination
| Sampling Location Number | (uR/hour)| (dpm/100 cm®) | (dpm/100 cm®) Comments
Routine Sampling
Pipe Chase Face 1 3 <MDA <MDA Entombment Top
Pipe Chase Face 2 4 <MDA <MDA Entombment Top
Pipe Chase Face 2 Dup NA <MDA NA Duplicate
Pipe Chase Face 3 35 <MDA <MDA Entombment Top
Pipe Chase Face 4 4 <MDA | <MDA  |EntombmentTop
Top Plug Face #1 5 5 <MDA <MDA Entombment Top
Top Plug Face #1 6 5 <MDA <MDA Entombment Top
Top Plug Face #1 7 4 <MDA <MDA Entombment Top
Top Plug Face #2 7 Dup NA <MDA NA Duplicate
Top Plug Face #2 8 4 <MDA <MDA Entombment Top o
Top Plug Face #2 9 5 1,460 <MDA Entombment Top
Top Plug Face #2 10 5 1,022 <MDA Entombment Top
Top Plug Face #3 11 4 1,508 <MDA Entombment Top
Top Plug Face #3 12 4 1,168 <MDA Entombment Top
Top Plug Face #3 12 Dup 4 NA NA Duplicate
Top Plug Face #3 13 3.5 <MDA <MDA Entombment Top
Top Plug Face #3 13 Dup NA NA <MDA Duplicate
Top Plug Face #4 14 3 <MDA <MDA Entombment Top
Top Plug Face #4 15 3.5 <MDA <MDA Entombment Top
Top Plug Face #4 16 4 <MDA <MDA Entombment Top
Top Plug Top Surface 17 2 <MDA <MDA Entombment Top
Top Plug Top Surface 18 2 <MDA <MDA Entombment Top
Top Plug Top Surface 19 2 <MDA <MDA Entombment Top
Main Floor Water Column 20 4 ~ <MDA <MDA  Main Level-Controlled Area
Main Floor Water Column 21 4 1,168 <MDA Main Level-Controlled Area
Instrument Thimble #1 22 4 <MDA <MDA Main Level-Controlled Area
Instrument Thimble #2 23 4 <MDA <MDA Main Level-Controlled Area
Instrument Thimble #2 23 Dup 4 NA NA Duplicate
Instrument Thimble #3 24 4 <MDA <MDA Main Level-Controlled Area
Pipe Chase ExtHatch | 25 | 4 |  <MDA | <MDA _|Main Level-Controlled Area
Instrument Thimble #4 26 4 <MDA <MDA Main Level-Controlled Area
Fuel Pool Purif Floor, area 27 21 28418 <MDA Main Level-Controlled Area
Fuel Pool Purif Floor, area 27A 6 1,460 <MDA Main Level-Controlled Area.
Taken to define elevated area
associated with 27 and 28.
Fuel Pool Purif Floor, area 27B 5 1,460 <MDA Main Level-Controlled Area.
Taken to define elevated area
associated with 27 and 28.
Fuel Pool Purif. Floor 28 27 9976 <MDA Main Level-Controlled Area
(CM005) o T R
Pre heater Room Moat 29 7 <MDA <MDA Basement Level
Surface
Pre heater Room Moat 29A 8 1,752 <MDA Basement Level
Surface
Lig. Waste Ret. Tank Floor | 30 | 17 |  <MDA | <MDA  |BasementLevel
Liq. Waste Ret. Tank Floor 30A 40 2,141 <MDA Basement Level
(Near Wall)
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Liquid Waste Ret. Tank 31 19 <MDA <MDA Basement Level
Floor
Corridor Moat Surface 32 9 924 <MDA Basement Level
Corridor Moat Surface 33 11 7,591 <MDA Basement Level
Corridor Moat Surface 34 10 4,234 <MDA Basement Level
Corridor Moat Surface 35 15 26,472 <MDA Basement Level
Corridor Moat Surface 36 5 <MDA <MDA Basement Level
Corridor Moat Surface 37 5 <MDA <MDA Basement Level
Liquid Waste Pumb Room 38 15 10.073 <MDA Basement Level
(B003)
F.W. Heater Room Floor 39 8 1,849 <MDA Basement Level
F.W. Heater Room Floor 40 9 <MDA <MDA Basement Level
(BO17)
F.W. Heater Room (Wall) 40A 29 312,506 1,139 Appears to be B017 hot spot
. referenced in the historical
survey (not location 40)
F.W. Heater Room (Wall) 40A Dup 29 293.090 " NA Duplicate
F.W. Heater Room (Floor) 40B 28 36,204 409 Basement Level
F.W. Heater Room (Floor) 40B Dup NA NA 358 Duplicate
F.W. Heater Room Floor 41 10 <MDA <MDA Basement Level
Vapor Sphere Room 42 5 <MDA <MDA Basement Level
Vapor Sphere Room 43 6 <MDA <MDA Basement Level
Vapor Sphere Room 43 Dup NA NA <MDA Duplicate
Air Ejector Room Floor 44 9 <MDA - <MDA Basement Level
Air Ejector Room Floor 45 NA NA NA Under Water
Condensate Pump room 46 13 , 1226 <MDA Basement Level
Floor
Hogging Pump Room Floor 47 15 3,260 <MDA Basement Level
Hogging Pump Room Floor 48 8 <MDA <MDA Basement Level
Condenser Room Floor 49 10 7.056 <MDA Basement Level
Condenser Room Floor 50 9 <MDA <MDA Basement Level
Condenser Room Entry Wall S50A 6 41,508 <MDA Basement Level
(Block)
Condenser Room Entry Wall 50B 6 45,937 <MDA Basement Level
(Concrete)
Cond. Purif. Floor Area 51 12 <MDA <MDA Basement Level
Cond. Purif. Floor Area 51 Dup NA NA <MDA Duplicate
Cond. Purif, Floor Area 52 7 <MDA <MDA |Basement Level
Cond. Resin Regen. (B023) 53 14 24,136 248 Basement Level
Cond. Resin Regeneration 54 14 3,358 <MDA Basement Level
Reactor Water Purification 55 6 973 <MDA Basement Level
Reactor Water Purification 56 5 <MDA <MDA Basement Level
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Table 1 (Continued)

Total Removable
Sample | Dose Rate| . Contamination | Contamination
- Sampling Location | Number | (uR/hour)| (dpm/100 cm®) | (dpm/100 cm’) Comments
Additional Sampling Locations .
Reactor Top (MEZI) Fuel 57 NA NA NA Item removed prior to this
Transfer Assembly Track survey
Monitoring Well 1 58 NA NA NA No longer included in survey
Monitoring Well 2 59 NA NA NA No longer included in survey
Monitoring Well 3 . 60 NA NA NA No longer included in survey
Soil Sample 1-North 61 NA NA NA No longer included in survey
entrance
Soil Sample 2-South 62 NA NA NA No longer included in survey
entrance
Soil Sample 3-Surface 63 NA NA NA No longer included in survey
composite adjacent to facility
Composite Dust Sample 64 NA NA NA No longer included in survey
Random Sampling (Specify Location)
Main Floor-Zone 1 65 NA NA <MDA Main Level-Public Access.
§ _ . |MasslinSmear
Main Floor-Zone 2 66 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 3 67 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 4 68 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 5 69 NA NA <MDA Main Level-Public Access.
Masslin Smear
Basement-Liquid Retention 70 - NA NA >MDA Basement Level. Masslin
Tank #1 B o . _ |Smear
Basement-Liquid Retention 71 NA NA >MDA Basement Level. Masslin
Tank #2 Smear
Other Special Readings (As Required) Specify Location
Main Floor-Zone 6 72 NA NA <MDA Main Level-Public Access.
o Masslin Smear
Main Floor-Zone 7 73 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 8 74 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 9 75 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 10 76 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 11 77 NA NA <MDA Main Level-Public Access.
. 1 } | e [MasslinSmear _
Main Floor-Zone 12 78 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 13 79 NA NA <MDA Main Level-Public Access.
Masslin Smear
Main Floor-Zone 14 80 NA NA <MDA Main Level-Public Access.
Masslin Smear
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Table 1 (Continued)

Readings (Continued)

Basement-Liquid Retention 81 NA NA >MDA Basement Level. Masslin

Tank #3 Smear

Basement-Neutralization 81A NA NA <MDA Basement Level. Masslin

Tank Smear

Basement-Area to left of 82 14 21.411 <MDA Basement Level

stairs

Basement (Near 40A) 83 27 Skipped Skipped Known removable
contamination — avoided

Decontamination Room, 84 5 10,365 <MDA Basement Level

Decontamination Sink Pipe

Decontamination Room, 84 Dup 5 10.365 NA Duplicate

Decontamination Sink Pipe

Sink 85 12 70,754 161 Basement Level

Sump Pump #1 86 11 28.905 <MDA Basement Level

Inlet Air Plenum Room Drain 87 15 5.255 <MDA Basement Level

Intet Air Plenum Room Floor 88 14 11.192 <MDA Basement Level

area

NA = Not Applicable MDA = Minimum Detectable Activity

Main Level (Controlled Area): Inspection of the main level revealed that the two historical
contamination sites had been covered with floor tiles; the tile work is in excellent condition and is
effective in reducing the dose levels. One area adjacent to the north side of the entombment is also
covered with lead bricks, which is also effective in reducing elevated dose rule levels in this area.
Ongoing and routine assessment of the floor tile and lead bricks in this area is recommended. No
immediate action is necessary. '

Basement Level: Inspection of the basement indicated the area had been flooded since the last
inspection (January 2001). Corrosion is evident on all surfaces within approximately 6 in. of the
floor, including contaminated surfaces. Ongoing and routine assessment of contaminated surfaces
in the basement is recommended to determine whether contamination is becoming removable.

DIRECT RADIATION MONITORING

Table 1 presents direct radiation monitoring results for this survey. Attachment 1 provides survey
records and sketches depicting survey locations for the direct radiation monitoring conducted
during this annual comprehensive survey. Measurements were taken with a Ludlum Micro-R
Meter, Model 19, at 30 cm from the source or survey location. Table 2 summarizes these results.
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Table 2
Annual Dose
Dose Rate at:30 cm from Source Limits
(uR/hour) Expected Exposure Rate® (rem/year)
: Max.
, Min. Ave, Max., Exposure Rate Rad
Location - | (uR/hour) | (uR/hour) | (uR/hour) | (hour/year) | (rem/year) | Worker | Visitor
Entombment Top 2 3.7 5 416 0.002 2 NA
Main Level 4 7.9 27 416 0.01 2 NA
(Controlled Area)
Main Level 4 5 6 2,080 0.01 2 NA
(Public Access) (employee)
832 (visitor) 0.005 NA 0.1
Basement Level 4 12.2 40 416 0.02 2 NA

“Based conservatively on the maximum-recorded dose rate at a conservative exposure scenario. For example, exposure
level for the entombment top would be 5 uR/hour x (1 rem/1,000,000 uR) X (8 hours/1 week) x (52 weeks/1 year) =
0.002 rem/year.

The results summarized in the table above indicate that there are no radiation areas as defined in 40
CFR 835 (0.005 rem/hour at 30 cm or 5,000 uR/hour at 30 cm for the dose rate measurements
conducted at BONUS) in the BONUS Reactor facility. The highest dose rate recorded at 30 cm in
the BONUS facility (40 uR/hour) is less than 1% of the limit defining a radiation area. The
radiation levels exhibited throughout the facility do not approach annual dose limits for
radiological workers or site visitors based on conservative exposure scenarios summarized in the
table above. It is recommended, however, that the Main Level (Controlled Area), Entombment
Top, and Basement Level remain designated as controlled areas (as defined in 40 CFR 835) due to
the presence of elevated dose rate areas.

Instrument calibration records and daily response check records are provided in Attachment 2 to
provide documentation pertaining to quality instrument performance. Duplicate field
measurements were also made at a rate of 5% and are summarized in Table 3.

Table 3
" Result (uR/hour)
_Location Initial Duplicate RPD (%) Comments
12 4 4 0 Very good
23 4 4 0 Very good
40A 29 29 0 Very good
84 5 5 0 Very good

RPD = [(Sample - Duplicate)/((Sample + Duplicate)/2)} x 100
All quality assurance (QA)/quality control (QC) checks performed within limits.
CONTAMINATION LEVEL MONITORING

Table 1 presents contamination level monitoring results for this survey. Attachment 1 provides
contamination survey records and sketches depicting survey locations for the surface
contamination measurements conducted during this annual comprehensive survey. Measurements
were taken with a Ludlum 44-9 probe coupled to a Ludlum 2221 Scaler/Ratemeter. Total surface
and removable contamination surveys were conducted in accordance with Standard Operating
Procedures (SOPs) PBR-11.3.1 and 11.4.1. Contamination level results are summarized below.
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Entombment

There are no radioactive contamination areas (as defined in 10 CFR 835) associated with the
exterior of the entombment structure. Smear samples were collected from the surface of the
entombment to assess transferable or removable surface beta/gamma contamination. None of the
smear samples exhibited removable contamination above the minimum detectable activity (MDA).
Four survey locations exhibited total surface contamination levels above the MDA. Survey
locations 9, 10, 11, and 12 had total surface beta/ gamma contamination levels ranging from 1,022
to 1,508 d1s1ntegrat10ns per minute (dpm)/100 cm’. These values are approximately twice
background values, but are well below the survey action level for total surface beta/gamma
contamination (5,000 dpm/100 ¢cm?). It is recommended that the Entombment Top be designated as
a controlled area due to the presence of elevated fixed surface beta/gamma contamination levels.
Marking/posting of this area is not required; however, administrative procedures should be in place
to ensure that no intrusive (disturbing the entombment surface) work is performed on this level
without review and approval by the RCM.

Main Level (Controlled Area)

There are no radioactive contamination areas associated with the controlled area (inside the railing
and Plexiglas) of the Main Level. Smear samples were collected from the floor surface of the Main
Level (controlled area) to assess transferable or removable surface beta/gamma contamination.
None of the smear samples exhibited removable contamination above MDA. However, two
planned survey locatlons 27 and 28, had total surface beta/ gamma contamination levels above the
5,000 dpm/100 cm” action level (28,418 and 9,976 dpm/100 cm’, respectively). Two additional

survey locations, 27A and 27B, were added to the sampling locations in 2001 and assessed to
determine the extent of the surface contamination (refer to survey sketch in Attachment 1). One
other planned survey locatlon 21, exhibited total surface contamination levels above MDA, but
below the 5,000 dpm/100 cm” action level. It is recommended that the Main Level (controlled area)
remain designated as a controlled area due to the presence of elevated fixed surface beta/gamma
contamination and be marked/posted in accordance with Section 6.7 of SOP PBR-11.1.4 (modify
posting to avoid alarming visitors - current posting is acceptable). Minimum entry/exit
requirements for this area should include signing a log-in/log-out sheet and frisking feet, as well as
other areas/equipment that contacted area surfaces, upon exit from the area.

Main Level (Public Access Area)

The Main Level (public access area) was evaluated for transferable/removable surface
contamination only (i.e., only smear samples were performed). These results indicate that there are
no radioactive contamination areas associated with the public access area (outside the railing and
Plexiglas) of the Main Level. Masslin samples (survey locations 65-69 and 72-80) were collected
from the floor surface of the Main Level (public access area) to assess transferable or removable
surface beta/gamma contamination. None of the smear samples exhibited removable contamination
above MDA. Historically, fixed surface contamination does exist on the concrete floor of the Main
Level (public access area), but has been shielded by the placement of tiles in this area. Due to the
presence of fixed contamination beneath the floor tiles, it is recommended that this area remain a
controlled area. Marking/posting of this area is not required; however, administrative procedures
should be in place to ensure that no intrusive (disturbing the floor surface) work is performed on
this level without review and approval by the RCM.
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Basement Level

Table 1 indicates several total and removable surface contamination areas above action levels in
the Basement Level. Historically, removable surface contamination in the Basement Level has
been detected on floors and process equipment. Figure 1 shows past results of masslin smears
performed on floor surfaces, which were determined during historical surveys to have removable
contamination above MDA, but below the 1,000 dpm/100 cm? action level. Figure 1 also provides
a summary of 100 cm” smear samples collected during previous surveys on equipment located in
the basement. Historically, two of the locations (Neutralization Tank and Retention Tank Room)
were above the 1,000 dpm/l()Ocm2 action level.

Survey locations were added to the Retention Tank Room to further assess this area. A masslin
smear was collected from all four tanks in this room (Liquid Retention Tanks 1, 2, and 3 and
Neutralization Tank). All three liquid retention tanks exhibited removable contamination above
MDA, but the Neutralization Tank masslin smear was below MDA. Additional masslin smears
were collected from Tank 1 Zones 1, 2, 3, 4, and tank top. Each of these masslin smears had results
greater than MDA. Following the masslin smears, four traditional smear samples were collected
from Liquid Retention Tank 1 and ranged from 285 to 5,416 dpm/100 cm®. These results indicate
that removable contamination is persistent on the liquid retention tanks.

The area associated with historical survey location number B017 (survey locations 40A and 83)
was also further assessed to define the area with removable contamination. Initially, two masslin
smears were performed in the area with elevated total surface contamination and the area just
outside elevated total surface readings, 40AMAS1 and 40AMAS2, respectively (refer to sketch in
Attachment 1). As expected, 40AMAS] exhibited removable contamination levels above MDA
and 40AMAS?2 below MDA for the masslin smears collected. Following the masslin smears, seven
traditional smears (40A through 40G) were collected in this area (refer to sketch in attachment 1).
The results of the smear counting ranged from less than MDA to 372 dpm/100 cm’. Note, however,
that the original smear sample for 40A in Table 1 resulted in 1,139 dpn/100 cm?. This area will
continue to be monitored and considered a contamination area.

Total beta/gamma surface contamination levels throughout the Basement Level were also elevated.
The results of the total surface contamination survey for the basement are summarized in Table 4.
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Figure 1. Basement Level: Historical Removable Contamination Survey Results
(Source: Jacobs EM Team, February 1998)
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Table 4
Total Surface
Contamination Low Average High
(dpm/100 cmz) Survey Location(s)* (dpm/100 cmz) (dpm/100 cmf) (dpm/100 cmz)
<MDA 29,30, 31, 36, 37, 40, 41, 42, <MDA <MDA <MDA
43,44, 48,50, 51, 52, and 56
MDA - 5,000 294, 30A, 32, 34, 39, 46, 47, 924 2,191 4,234
54, and 55 (Loc. 32) {Loc. 34)
5,001 — 50,000 33, 35, 38, 40B, 49, 50A, 50B, 5,255 21,239 45,937
53, 82, 84, 86, 87, and 88 (Loc. 87) (Loc. SOB)
> 50,000 40A and 85 70,754 191,630 312,506
{Loc. 85) (Loc. 40A)

*Contamination survey was not performed at planned locations 45 and 83. There was standing water over location 45,
and since location 83 is a known removable contamination area, this location was skipped to reduce contaminated waste.

Due to the presence of elevated total surface contamination levels throughout the basement area, it
is recommended that the Basement Level be designated as a controlled area and be marked/posted
in accordance with Section 6.7 of SOP PBR-11.1.4. All areas with fixed contamination should be
marked as “CAUTION, FIXED CONTAMINATION.” Entry points to the Basement Level should
be posted as “RWP REQUIRED FOR ALL OPERATIONS LIKELY TO RELEASE
CONTAMINATION AFFIXED TO SURFACES.” Minimum entry/exit requirements for the
Basement Level should include signing a log-in/log-out sheet (see Attachment 3), frisking station,
and rubber over-shoes or booties. In addition, the following areas should be posted as
contamination areas in accordance with Section 6.6 of SOP PBR-11.1.4:

« Room labeled on some drawings as “Area for Reactor LGV Station” (refer to survey locations
40A and 83), and

» Retention Tank Room due to 2002 annual and historical survey results.

Contamination Survey QA/QC

Instrument calibration records and daily response check records are provided in Attachment 2 to
provide documentation pertaining to quality instrument performance. Duplicate field
measurements were also made at a rate of 5% and are summarized in Table 5.

Table 5
Result (dpm/100 cm?)
Location Initial Duplicate RPD (%) Comments
13 <MDA <MDA 0 Good
40B 409 358 13.3 Good
43 <MDA <MDA 0 Good
51 ' <MDA <MDA 0 Good
2 <MDA <MDA 0 Good
7 <MDA <MDA 0 Good
40A 312,506 293,090 6.4 Good
84 10,365 10,365 0 Good

RPD =[(Sample — Duplicate)/[(Sample + Duplicate)/2)]] x 100
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All QA/QC checks performed within limits.

LABORATORY DATA

None.

RECOMMENDATIONS

The recommendations provided throughout this report are summarized below:

« Itis recommended that the Entombment Top be designated as a controlled area due to the
presence of elevated fixed surface beta/gamma contamination and exposure rate levels.
Marking/posting of this area is not required; however, administrative procedures should be in
place to ensure that no intrusive (disturbing the entombment surface) work is performed on this
level without review and approval by the RCM.

« Itis recommended that the Main Level (controlled area) remain designated as a controlled area
due to the presence of elevated fixed surface beta/gamma contamination and exposure rates
and be marked/posted in accordance with Section 6.7 of SOP PBR-11.1.4 (modify posting to
avoid alarming visitors — current posting is acceptable). Minimum entry/exit requirements for
this area should include signing a log-in/log-out sheet (see Attachment 3) and frisking feet, as
well as other areas/equipment that contact area surfaces, upon exit from the area.

+ Due to the presence of fixed contamination beneath the floor tiles, it is recommended that the
Main Level (public access area) remain a controlled area. Marking/posting of this area is not
required; however, administrative procedures should be in place to ensure that no intrusive
(disturbing the floor surface) work is performed on this level without review and approval by
the RCM.

« Due to the presence of elevated total surface contamination levels throughout the basement
area, it is recommended that the Basement Level be designated as a controlled area and be
marked/posted in accordance with Section 6.7 of SOP PBR-11.1.4. The entire Basement Level
should be marked as “CAUTION, FIXED CONTAMINATION.” Entry points to the Basement
Level should be posted as “RWP REQUIRED FOR ALL OPERATIONS LIKELY TO
RELEASE CONTAMINATION AFFIXED TO SURFACES.” Minimum entry/exit
requirements for the Basement Level should include signing a log-in/log-out sheet (see
Attachment 3), frisking station, and rubber over-shoes or booties. Note that an RWP is not
required for the general basement level for activities that are non-intrusive. In addition, the
following areas should be posted as contamination areas in accordance with Section 6.6 of
SOP PBR-11.1.4:

— Room labeled on some drawings as “Area for Reactor LGV Station” (refer to survey
locations 40A and 83), and
— Retention Tank Room.

Figure 2 depicts the posting recommendations graphically.
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Attachment 1
Contamination Survey Forms and Sketches



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico CONTAMINATION SURVEY FORM
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ATTACHMENT III
RADIOLOGICAL SURVEY REPORT (MAP)

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincén, Puerto Rico
RADIOLOGICAL SURVEY REPORT (MAP)

SITE: .

Entombed Reactor Building Time: 14 . l O Date: YIOZ Mo & Dy. l2.
Task: Annual Survey RWP: A I
Map key: © = Sample Location [ = Air Sampler Location __ = Core Sample
Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area
Building: Entombed Reactor Building Location: Elevation 68 ft.
Sketch: ) » 1 = Sample Locations »

E s*;"/z Sul A
§ N i ¥
s ¥ ¥
Aupn > 7 2mL .5
2, 18 :
=S > R b «— 9 Sk
E&H&‘u_) v e 1n S_'g_«[’)s

iy

<
Approximate
Scale: 87 .07

Euatorsbment System - Plan at Elevation 68'-0"

Instruments (Model and Serial Numbers): ’ % -~ )48\%0

» Y
Survey Technician(s): Il MeAlYy &6‘?&5
! C (,/ / l/o"&

PBR-36

Rev. 1 (6/02)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rinedn, Puerto Rico CONTAMINATION SURVEY FORM
Project: gom Date/Time él'l 4 (o2 = Task Number '/\/;4
=
Specific Area of Survey: Entombed Building-South Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2002 Annual Survey A=(Sample-Bkg)/E x CF
Inst. type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
Tokg/Ts Reading
{minutes)
Ludlum 2221 V49959/\ L1 S 103 solisszws| 615 103|127 % o X)) 27 | 883
I ro % ;e
SURVEY DATA Survey Map Attached O Yes [ No
Gross Counts in CPM Contamination in dpm/100 em®
. By By ] o [idd By « «
No. Description/Location Removable | Total | Removable | Total | Removable] Total | Removable | Total
2 South Side Loyn /17 vh |\ vA | vf [Epf| A v
Lader
Survey Technician: i {M‘ ftnCin
Reviewed By: (o (el Db
. 'MDA is removable/total in dpm/100 cm®
Page ./ of / PBR-35
Rev. 1 (6/02)
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ATTACHMENT III
RADIOLOGICAL SURVEY REPORT (MAP)

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE: .
Entombed Reactor Building Time: _ © ?95 Date: Yr &2 Mo_& Dy, / 4

Task: Annual Survey RWP: e

Map key: ° = Sample Location [ = Air Sampler Location -__ = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building Location: South Side

Sketch: )
Entombment System - Sonth View

1t = Sample Lacations

Floor Elevalion
L% o0

®

H " >
. Appraximate
. Scale: & -0

374"

i
‘q—‘_ﬂ Q 22 Flont Elevalion
;

1 -

Y

&
-«

Instruments (Model and Serial Numbers): / Z‘--,/Q‘ gg'z 4]

Survey Technician(s): 2 /'m/"'z./// /&},’e)

PBR-36 Rev. 1 {6/02)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincdn, Puerto Rico CONTAMINATION SURVEY FORM
Project: 8 Ve s Date/Time é-Z’Z/" 2 _2¢5c Task Number A
Specific Area of Survey: Entombed Building-SouthWest Side MDA=({2.71/Thkg + 3.3sqri(Bkg/Thkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2002 Annual Survey. A=(Sampte-Bkg)/E x CF
Inst. type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
Tbkg/Ts Reading
(minutes)
Ludlum 2221 wga9l g 1S 163 asglsyiagl 1S 1021/37 %lso 1 7/ | 27 888
/ / / / A !
SURVEY DATA Survey Map Attached O Yes [J No
Gross Counts in CPM Contamination in dpm/100 cm?®
By a [ By By a a
No. Description/Location Removgble Total | Removable | Total } Removable| Total | Removable | Total
<0 SouthWest Side i L (7 vAa M A ‘:M.Ari A A
A5 SO
LA e
Survey Technician: /4 / /ﬂk Lu. (St
Reviewed By: 3
‘MDA is removable/total in dpm/100 cm®
/ of / PBR-35

Page
Rev. 1 (6/02)



ATTACHMENT III
RADIOLOGICAL SURVEY REPORT (MAP)

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincén, Puerto Rico
RADIOLOGICAL SURVEY REPORT (MAP)
SITE: .
Entombed Reactor Building Time: ®aso Date: Yr 2 Mo £ Dy / ‘/
Task: Annual Survey RWP: At

| Map key: © = Sample Location [J = Air Sampler Location __ = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: Entombed Reactor Building

Sketch: Entombment System - Southwest View

Location: SouthWest Side

1 =Sample Locations

Floor Eldvation
’ [ g .
b
Approximale.
) Scok. 6 -0
H
LR T I
Elevation
a S
o \
-l "
23 » .
- Dplcte

Instruments (Model and Serial Numbers): _f 7419 & ¢

Survey Technician(s): j S ,V /Za/wc,S )

Rl /b

PBR-36

Rev. 1 (6/02)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincdn, Puerto Rico CONTAMINATION SURVEY FORM
Project. __ {30 AU S Date/Time g"/é{' fo2. /OGS Task Number K
Specific Area of Survey: Entombed Building-NoruthWest Side MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2002 Annual Survey A=(Sample-Bkg)/E x CF
Inst. type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
Tbkg/Ts Reading
{minutes)
Ludium 2221 14999 (1 S ted a49lsysecl 61 S 1 o3 /3.2 % 41 /| | 272 are
/ / / / % /
SURVEY DATA Survey Map Attached O Yes [ No
Gross Counts in CPM Contamination in dpm/100 cm?
By By a o By a a
No. Description/Location Removable | Total | Removable | Total | Removable] Total | Removable | Total
25 NorthWest Side Comntd V28V o Al 4 lcupd a7 | 4
[PV Y
Survey Technician: 4 / lon loato o
Reviewed By: (s ic
. ‘MDA is removable/total in dpm/100 cm®
Page / of V4 PBR-35

Rev. 1 (6/02)



ATTACHMENT III
RADIOLOGICAL SURVEY REPORT (MAP)

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico )

RADIOLOGICAL SURVEY REPORT (MAP)

SITE: ) .
Entombed Reactor Building Time: _J 00 S Date: Yr 62 Mo_© Dyl Y
Task: Annual Survey RWP: A4

Map key: © = Sample Location 1 = Air Sampler Location __ = Core Sample
Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = Generdl Area

Building: Entombed Reactor Building Location: NorthWest Side

Sketch: Entombment System - Noxthwest View

3 = Sample Locations

! //, gﬁgmmm
/’/
//
T" , ‘
MM?MA,( $ Ta2y=4 /‘l . B ==
Cre 28 =9 /’(' = 25 »
Gl 20 = Y /u -

Z i ﬂ ﬂ E.l,eveﬁ.{on
19 -0

Iostruiiiats (Model and Serial Numbers): _/T= /& 3770

Survey Technician(s): I Sl ;’Z&/’/ s

PBR-36 ) ) Rev. 1 (6/02)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincdn, Puerto Rico CONTAMINATION SURVEY FORM
Project: .653' AAS Date/Time £/ Z§OZ Task Number P
(=)
Specific Area of Survey: Entombed Building-North Side MDA=((2.71/Tbkg + 3.3sqri{Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2002 Annual_Survey A=(Sample-Bkg)/E x CF
Inst, type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficlency | Ct. Time Bkgd MDA’
Tokg/Ts Reading
(minutes) MD/F/ZOF ~ )
Ludlum 2221 /49994 61 S 13 9|86 E|C 1 S 168/3- 79| w01 2] 3L 745
i 4 rd % /
SURVEY DATA Survey Map Attached O Yes [1 No
Gross Counts in CPM Contamination in dpm/100 cm®
.- ! By o a 173 a «
No. Description/Location Removable | Total | Removable | Total } Removable| Total { Removabie | Total
! Norh Side soeers \HT | g | ol as |44 s Loy
2 North Side ol e g2 { 1) /% \ /
3 North Side (i |2 b \ <ol | |
7
4 North Side 0 ot |33 \ e
24 North Side locadion| /G Z A4
26 North Side . > 2.0 DA
2wl v td S ’(/2_ LIO CﬂM
Survey Techniclan: _4. ( lar  Licco
Reviewed By: (. db .
MDA is removable/total in dpm/100 cm?
1
/ ' of _ / PBR-35

Page
Rav. 1 (6/02)



ATTACHMENT Il
RADIOLOGICAL SURVEY REPORT (MAP)

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico '

RADIOLOGICAL SURVEY REPORT (MAP)

SITE: \ )
Bntombed Reactor Building Time: tﬁ\ M Z“‘Zf Date: Yroz’ Mo Co Dy { 2,

Task: Annual Survey RWP: il 7%

Map key: ° = Sample Location [J = Air Sampler Location _ = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = Genera_ﬂ Area

Building: Entombed Reactor Building Location: North Side
Sketch: _ Fatombment System - North View

i = Sample Locations

Floog Elevation

/as'-r

'-n—«-
San

Sak | anb. | S| 4l

¥

-« -
Approvimnate
Scala: 6.0

o ukefi

Flopr Elevation:
JITiA

ST——

-7

& .

Instruments (Model and Serial Numbers): l% - [ IBL BO

Survey Technician(s): Al M H,‘-(\ e—b\fSS

¥

. PBR-36 Rev. 1 (6/02)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

Rincdn, Puerto Rico . CONTAMINATION SURVEY FORM
Project: Bovie s Date/Time é 12 o/ Task Number __~Z A
(& @] .
Speclfic Area of Survey: Entombed Building-Main Floor MDA=((2.71/Tbkg + 3.3sqit(Bkg/Tbkg+Bkg/Ts))/E x CF
Purpose of Survey: Year 2002 Annual Survey A=(Sample-Bkg)/E x CF
Inst. Type Serial # | Cal. due date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
Tokg/Ts Reading
{minutes)
Ludium 2221 1y9e9/l €15 103 a9 ksyeas| &1 5 03| (B. 7% 0, 1 | 27 886
/ / / / % /
SURVEY DATA Survey Map Attached O Yes [0 No
Gross Counts in CPM Contamination in dpm/100 cm®
By By a 1] By a a
No. Description/Location "} Removable | Total Removable § Total | Removable| Total | Removable | Total
20 Main Floor 3 é, Cldb‘f
21 Main Floor s ( / /48
27 Main Fioor @ / / '28'7’/ 8
28 Main Floor 232 9976
27A Main Floor s 7 4 £0
27B Maln Floor 57 /qé o

Survey Technlcian: Timmy ee.}a)'
Reviewed By: (Ad bbb

"MDA Is removableftotal in dpm/100 cm?

Page { of / PBR-35
Rev. 1 (6/02)




ATTACHMENT III
RADIOLOGICAL SURVEY REPORT (MAP)

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP) R G

SITE:

Entombed Reactor Building Time: _ /£ 2 Date: Yr &2 Mo 4 py_ 2

Task: Annual Survey - RWP: V4

Map key: ° = Sample Location [ = Air Sampler Location __ = Core Sample
Dosé Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area”

Building: Entombed Reactor Buildin Location: Main Floor

Sketch:

No.

Zone 1= 65 T

Zone 2= 66
Zone 3= 67
Zone 4= 68
Zone 5= 69
Zone 6= 72
Zone 7= 73
Zope 8= 74
Zone 9= 75
Zone 10=76
Zone 11=77
Zone 12=78
Zone 13= 80
Zone 14=79
Zone _=

Zone _=

v

. o _.._...._.—.\f}

(I\_II!HHHIH}?

NS=not swiped

RAS-Air Sample BTN = Y A L N NS s
270 = a1 RO I s e
g2 = 44/l

s = = ) T
w274 > #85 Al g g tEn )

p/4h
. 27@ = [P4R ;,‘
UﬁLAJP ﬁtrungModel @/ bers): 3 [ﬁ’ %0
H

g Retes

Survey Techmcxan(

PBR 36 Rev. 1 (6/02)
Bz W |




TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
CONTAMINATION SURVEY FORM

Rincén, Puerto Rico

Bomg

Project:

9%
Specific Area of Survey: Entombed Building-Main Floor

Purpose of Survey: Year 2002 Annual Survey

Date/Time __& / /3 /° z Task Number
o

e

MDA=((2.71/Tbkg + 3.35qrt{Bkg/Tbkg+Bkg/TS)I/E x CE

A=(Sample-Bkg)/E xCF

Inst. Type Serial # | Cal. duedate | Probe type | Serial # | Cal. due date -Efﬁciency Ct. Time Bkgd MDA’
Tbkg/Ts Reading
(minutes) | < £
Ludlum 2221 /49| £ S 163 49845 61S 12213 ] %l tot I | HOGO| Af M8
N [29)
/ / ! / % / ° /,)éz
SURVEY DATA Survey Map Attached O] Yes O No
Gross Counts in CPM Contamination in dpm/100 cm?
By a a By a a
No. Description/Location Removable | Total | Removable | Total | Removable| Total | Removable } Total

55 Main Floor-Maslim <(7/OW,’ MDA
66 Main Floor-Maslim sl cn CMPA
87 Main Floor-Maslim L e pat MDA
68 Main Floor-Maslim L.G0Pin < MPD A
69 Main Floor-Maslim 46 chPm ¢ MDA
72 Main Floor-Masfim Lejacemn {MpA
73 Main Floor-Maslim L AOCH" MDA
74 Main Floor-Maslim P <HOA
75 Main Floor-Masiim o LHOB
76 Main Floor-Maslim LFOV £ MDA
77 Main Fioor-Mastim 4{009}!\ ZADA
78 Main Floor-Mastim

< 4ocim LI
78 Main Floor-Maslim <KL < MDA
80 Main Floor-Mashm < Yo AMm
Survey Technician: ___ lorbs  bafe 2
Reviewed By: G ke bbb

‘MDA is removable/total in dpm/100 cm®
/ of V4 PBR-35

Page
Rev. 1 {6/02)







TECHNOLOGICAL MUSEUM DR; MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincoén, Puerto Rico CONTAMINATION SURVEY FORM
Project: B ovu s Date/Time é// 3/62. F25 Task Number A
Specific Area of Survey: Entombed Building-Basement Fl MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/TS))/E x CF
Purpose of Survey: Year 2002 Annual Survey A={Sample-Bkg)/E x CF
inst. Type Serial # | Cal. duedate | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
. Thkg/Ts Reading
{minutes) P fecm 2
Ludlum 2221 4994/ |1 S 193 solsysas|6 1 & o3 7%l10/2 |48 875
/ / / / % /
SURVEY DATA Survey Map Attached O Yes O No
Gross Counts in CPM Contamination in dpm/100 cm?
) By By a a By By a «
No. Description/Location - Removable | Total | Removable | Total | Removable | Total | Removable | Total
29 Basement Floor
129 | rt Lok d Y9¢ | 14 Al A | a4 ag
32 Basement Floor W 6" 7 \ \ q 2 1_/ \
33 Basement Floor ZOI'I \ \ 7 ‘5? { \
34 Basement Floor / 35 ‘ L{Z’S‘;/ \
35 Basement Floor : Sq?_ ‘ 2457 \
36 Basement Floor 56 \ . MM
37 Basement Floor Sé’ MM
- 30 Basement Floor-Between Tk. 1-2 é ‘:{ (/‘1 Jﬂ
30A Basement Floor-Near wall cz 72 L 24 /
31 Basement Floor-Between Tk. 2-3 é 5 . ’[ L/"D4
38 Basement Floor-Between pedestals 2 55 o73
39 Basement Floor, R 86 19 L{ 3 [
40 Basement Fioor &/ I <) [
/’f‘ 41 Basement Floor 5 / ] 1 M I
40A-D Basement Floor-Wall (4 * from floor) . !
( ) 470 I Sl =0
4 40A-D2 | Basement Floor-Wall (4 * from fioor) / 7 07 I l 293¢
408 Basemant Floor / Q:ﬂ ; Z-! —_— LI %ﬁi - ] -
Survey Techniclan: Vrd j 2“”" Ll
Reviewed By: o had loeid A
2 Bos Compnf- j 1752
~ 7A 7, MDA is rem‘govaglelE total in dpr/100 cm?

N
W Rev. 1 {6/02)

of
i
- A(foc/»‘ﬁk _9_"92 i
875 = ; ,/37( X6-¢?

MDA Lepm) = GG éf-":? or ¥isher

Page /_of _/ PBR-35 -
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TECHNOLOGICAL MUSEUM DR. MODESTQ IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincon, Puerto Rico ‘ CONTAMINATION SURVEY FORM
Project: Bonsis Date/Time 4-/[ Yoz © 933 Task Number A /4
Specific Area of Survey: Entombed Building-Basement Floor MDA=({(2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+Bkg/Ts})/E x CF
Purpose of Survey: Year 2002 Annual Survey A=(Sample-Bkg)/E x CF '

Inst. Type Serial # | Cal. dusdate | Probetype | Serial # | Cal. due date | Efficiency [ Ct. Time Bkgd MDA’

(Lb.zgg :) Reading v ‘//oo(»d
Ludium 2221 4499/ 16 + S 13 wolsys38 61 S 103|(3.7 wite 12 | 4 S7s
/ / / / % / .
‘| SURVEY DATA i Survey Map Attached O Yes [ No
' Gross Counts in CPM Contamination in dpm/100 cm?
13 o By o o
No. Description/Location Removable | Total | Removable | Total | Removable{ Total | Removable | Total

42 Basement Floor j Lv_uléé 2] ?/ A 14 A <u) A4 |4
43 Basement Floor B W l_i & o ‘ W e
44 Basement Floor ! q7 | oap) A
45 Basement Floor ] : —| o det g - T
46 Basement Floor 6 Lf i ; Yy
47 Basement Floor i/ 3 ) } ; 3240 ]
48 Basement Floor /4 / I 4 {‘
49 Basement Floor /3 9 70 %
50 Basement Floor 3 C} 3 MM
50A Basement Floor-Wall (block) g0, / } ¥/ S08
508 - Basement Floor-Wall (concrete) - 9 ?2_ 4/5?3 7
51 Basement Floor N LI'C} ‘ . W
52 Basement Floor L/ (_/ 2 M
56 Basement Floor =3 8 oo
55 Basement Floor é 8 ' 973
53 Basement Floor IS L,’ L/ y/3 \
54 Basement Floor //7 ) 3758 \ E 1
Survey Technician: Lo  Laten '
Reviewed By: (s bt b P

‘MDA is removable/tatal in dpm/100 cm?

page_{ of_/_ PBR-35 Rev. 1 (6/02)



TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico CONTAMINATION SURVEY FORM

Project: _BoAmS Date/Time &/ 14 (e 2 Task Number A4

o2
Spacific Area of Survey: Entombed Building-Bagement Floor MDA=((2.71/Tbkg + 3.3sqri(Bkg/Tbkg+Bkg/Ts))/E x CF

Purpose of Survey: Year 2002 Annual Survev A=(Sampla-Bkg)/E x CF
Inst. Type Serial # | Cal. dua date | Probetype | Serial # | Cal. due date | Efficiency | Ct Time Bkgd MDA’
: Tbkg/Ts Reading ;
(minutes) asl,ry
Ludium 2221 y4/0a9( | &1 < 107 aolsoss| el s3|/3. 74l S5 1 | 5B |~200 v
T T % / |
SURVEY DATA Survey Map Attached O Yes O No
Gross Counts in CPM Contamination in dpm/100 cm?
. By By a a Br By a o
No. Description/Location Removable | Total | Removable | Total | Removable] Total | Removabie | Total
Maslim- Liperd Ke y3
I aslimRoarpointss 'L i :J’;_ :( 84 | wa| s laal>mdA 8 | v | ud
im-PempfFan-Room’ 4 A i
71 Maslim i Z e ,/5 ] >/"D’7'
imsNerheact-Stairway L. ¢ .
81 Maslim: Lige d 6[7’?3& ’qu ’ >MD94
RIA WSl imWdodinhn Ton k. <57 <ydA
k]
Survey Technician: ﬂ / /ﬂq éncc--'g
Reviewed By: o la

* 2
MDA is rem_ovablel:o%!n'dpmlmo om

Page_| of_| PBR-35 Rev. 1 (6/02)



Rincén, Puerto Rico

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)

CONTAMINATION SURVEY FORM

1 Project: Boaus

Specific Area of Survey: Entombed Building-Basement Floor

Purpose of Survey: Year 2002 Annual_Survey

Date/Time &/302 O9SO Task Number

MDA=((2.71/Tbkg + 3.3sqrt(Bkg/Tbkg+BKg/Ts))/E x CF

A={Sampls-Bkg)/E x CF

ifist. Type Serial # | Cal. dus date | Probe type | Serial # | Cal. due date | Efficiency | Ct. Time Bkgd MDA’
. (Intzﬁgg :) Reading . /b ez
Ludium 2221 /o792 |6 1 < 103 aolsys3sle&r S 3l /3 7wlo 12 | Y8 875
! / / / % /
SURVEY DATA Survey Map Attached O Yes [ No
Gross Counts in CPM Contamination in dpm/100 cm®
By By a [ , By o a
No. Description/Location Removable | Total | Removable | Total | Removable | Total | Removable | Total
& Basement Floor wh 488 | ok L ah | wd 29| aed |2
8 [earson i lsaspl | 072 I
84 Decontamination Room-Sink Pipe ~5a2 | 2 ./ \ 03255 ) /
84D Decontamination Room-Sink Pipe / 2 o / /0355 / g (
85 Sink-Loose debris \ |52 / / Zo 75 \ \
86 Sump Pump 1 / 642 ( \ / 7 89cH ) /
87 Inlet Air Plenum Room Drain 3 i /56 \ ) \ 5L ( /
e 88 inlet Air Plenum Room Floor { po e 2710 / / ] TIEFA \
4147/ et —ctheater——— 2 ot (|

Survey Technician:
Reviewed By: {

ﬂ: LJC(,Q

Le2.bh

Page | of_f_ PBR-35

MDA is removableftotal in dpm/100 em®

Rev. 1 (6/02)



H*  ERTE %

BONUS REACTOR FACILITY
Rincén, Puerto Rico } CONTAMINATION SURVEY FORM

Project: EDOI‘/ ws Date/Time é/ ?-‘7/0 2 Task Numb VA
K28 1
Specific Area of Survey: A7cs (e from Bespment.

Purpose of Survey: ¥ <er- 2092 fn. N SW\M_)’

inst. type Serial # | Cal. Due date | Probe type | Seriai# | Cal. due date | Efficiency [wén/ time | Bkgd MDA’
222 pugor |61 S 13| 449 isys3S |61 5 R [13.7 wlmullam | GO 1196 1
I / ! ! % !
SURVEY DATA Survey Map Attached O Yes 0 No
Ma 5( P ___Gross Counts In CPM Contamination in dpm/100 cm?®
(as ('”‘37 Br By By
No. Description/Location Removable Total Removable Total
vt | Tonk! Zone ! 2/5¢ L zrdA aA
[ Tonk [ Zone 2 382 Zat Dt N
Y\ |k /) Zne 3 283 zm DA /
[ okl Zue s EYZA MDA (
) V7ol Tauke Top e Rk / >MUDA )
\ |YoAmAs 2 49 \ < MpA {
\ 1YodmAs] 343 / ZmbA T
Survey Techniclan: Cov /a.f b
Reviewed By: ¢ Qe bh
’ 7MDAIs.m’_f_n_9!g_‘blello? in dpm/100-cm’
,”Zc»f(-‘m MD/‘( ‘:;f 87 Cf’m

cpm %




ATTACHMENT HI
RADIOLOGICAL SURVEY REPORT (MAP)

TECHNOLOGICAL MUSEUM DR. MODESTO IRIARTE BEAUCHAMP (former BONUS REACTOR FACILITY)
Rincén, Puerto Rico
RADIOLOGICAL SURVEY REPORT (MAP)
SITE: ] @&
Entombed Reactor Building Time: _ & 720 Date: Yr 5’ Mo é Dy / 3
Task: Annual Survey RWP: 7% %
— e
Map key: ° = Sample Location O-= Au Sampler Location: _ = Core Sample
Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area
Building: Entombed Reactor Building Location: Basement Floor
Sketch: . . ]
€ 1N
1 = Sample Locations
No. uR/br ¥
= New Locations
Zone 1= 71
Zone 2= 80
Zone 3= 81 :
Zone = Bups 5A8
Zone __= —
Zone __= ——
Zome = e 2 Aﬂ%{
Zone _= — //"Q/hr
NS=not swiped /o lf Iﬂ/
& — () A
So#={ /,,%
Sosd6mp /) .
RAS-Air Sample b
/ A94-B4
MasGim ;7 '
oq 4o b T o 19,0
Nz 27/
QAR S
» .
Nl #29-7up 4204- 14
# 30 ) 4 2 /'£ = SCM Survey
2 2o~ 7MR B 21 Above 109 ca limht
: v Bod-4or #4ydp-TPR & 50 ~IMR
Instruments (Model and Serial Numbers): 7= /4 314 # 31~ /9MR #tfod - 2B.4R % S{-2ME
#32-am8 47 jome # 521K
< . # 33~ R sk e EI 1R
Survey Technician(s): __J#~7.27 Y .&ﬁy ¢S5 # 3y - romR % ‘_}Z' - o S¢ = /HmR
#35-/5nR ”“3"$"‘€ g -8 |
“ 365  Ha- TR
PBR-36 #* 3?76" AR 4ys- G &'W‘(‘) gﬁg% Rev. 1 (6/02)
#3g - 15l * H{7-f5MR
#39- 31’"9 Q-3

VR 2 SR



BONUS REACTOR FACILITY
Rincén, Puerto Rico

RADIOLOGICAL SURVEY REPORT (MAP)

SITE: &/[/M <

Time:

7:30 Date: YrOZ Mo _( Dy 20

RWP: _(A2-O¢-/8-0f

Task: _Jeo 2002 Monaaal Sactey

Map key: ©=Sample Location [J=Air Sampler Location A = Core Sample

Dose Rate Abbreviations: CT/WB/GA, where CT = Contract, WB = Whole Body, GA = General Area

Building: _ 80, LS

Location: ﬁaCAC//b-" LGV S/w{'oa

Sketch:

_ w.df
GoE panf
L/ Cnjfps

oo Floor

Instruments (Model and Serial Numbers): |§— /&% 70

Survey Technician(s): (J»—éj 14!44_,1—-

Reviewer: C L(/-L,L.g

¥ Lpd - 9e¢
\ SmeacS
o //e.c//éz

folfosivy
Maslim

@4’0/4”44—5/
Maf/'(/“f P "MJ ;2
? S..p z\ b !6’04%'4
p‘(/‘,éf“/«-e_c/ﬁt«'[éfe
SreqrS




BONUS REACTOR FACILITY

Rincén, Puerto Rico CONTAMINATION SURVEY FORM
Project: _BoAsi S DatefTime ¢//3/o 2 Task Number ___ ff
fecoirs

Specific Area of Survey: S oS
Purpose of Survey: Yéor 2002 Anaca A fwvoy

-

Inst. type Serial# | Cal. Due daté | Probetype | Serial# | Cal. due date | Efficiency ﬂé(d:‘t/t'si‘%/ Bkgd MDA
odlen 222( 499U &1 S 103 9845351 £1.5 1830 3- 2 %l Smantlan| 35 |/€O+——
! ! ' I ! % !

SURVEY DATA Survey Map Attached D Yes O No
_Gross Counts inCPM__ Contamination in dpm/100 cm®
o By : Br By By
No. Description/Location Removable Total Removable Total
R Smea r ‘ - 20 Nz ZoaDH o
7 “ 27 22D A i
é il &Vi emdDh
S 7 ' 27 ' ' e DA
4 a 33 ' MDA
32 7 26 _emndA
2 L0 28 : Catd
{ 7 25 <1 DA
S4 f . 20 <1DA
£5 il 24 ' 2D
56 i 35 2 29 DA
28 e 25 - LD
Survey Technician: __ e L5V, :
Reviewed By: T/

. . 2
MDA ls.re_nl?!‘agleno@ in dpml190_cm



BONUS REACTOR FACILITY
Rincén, Puerto Rico CONTAMINATION SURVEY FORM
Project: R oAsi S DatelTime _& [23 [o2 Task Number a4
i535 s
Specific Area of Survay: _Sn €475
Purpose of Survey: Veor 2002 Aaacad v el '
I gk&ﬁ&”’ ¢ B
nst. type ‘ Cal. Due date | Probe type | Serial# | Cal. due date | Efficiency| ~Ct. time Bkgd MDA
Lodlun 2272 Gi S 103| 49-9 |54 535| 61 5 103|[3. 78| S0nfian| IS |[60O+—=—
! ! % /
SURVEY DATA Survey Map Attached O Yes O No
Gross Counts in CPM Contamination in dpm/100 cm®
By By By By
No. - Description/Location Removable Total Removabie Total
/9 Sirnead" 33 VA <mdDA A
{4 4 25 MDA
17 ’7 z5 < A1 DR
/6 ’ 29 £ mdd
N 27 eIy, I
22 7 3 Py
13 77 30 DA
Boup| 77 O z DA
2 d 29 <04
(A 3/ <aq04
0 ’/ 3L cm A
7 7 22 £m DA \
Survey Technician:
Reviewed By:
"MDA Is romovableftotapin dpm/4 00 cm?
@ Sowr
(/koff )
16587 Yo Sl ~Bl,
2.7/ 2. 3/ BG | Rie - -
M D 4 - 773 A + &
=
MDA ~ .
= / o 7 ¢ = &> o
60 _/ 1o Ag

dpm J100en *



BONUS REACTOR FACILITY
Rincon, Puerto Rico

CONTAMINATION SURVEY FORM

Project: RBovug Date/Time _é_é/i& Task Number /I/ 7+
Specific Area of Survey: 5’ Paa T Ay ]
Purpose of Survey: V Loy 2002 /¢7’7ﬂaﬂ~/ &,/«u)/
Inst. type Serial # | Cal. Due date | Probetype | Serial# -| Cal. due date | Efficiency mcé}.’;?mag Bkgd MDA’
o dln222] Y9559 1 5 16349 —F lisa S35| &1 S 163 /3. P %\sernfion] R/ USE +—2
! f I ! % !
SURVEY DATA Survey Map Attached.0 Yes 0 No
| Gross Counts in CPM Contamination in dpm/100 cm® .
By . Br Br By
No. Description/Location Removable Total Removable Total

20 DrehrS 87 M ZMOA | aA

2 i SoearS 2% o Z ANDA J

22 S e AFS 32 £ MDA

23 =o ARS 33 L MDA

24 Sno AR 24 £ MDA

28 e ARS 28 Z MDA

2 Torn CATS 23 £ MDA

27 oo slS 37 L MDA

274 DS 26 | 2 MDA

276 =enoms 26 < MDA

2¢ ErreARS, 22 ZNTSA \‘

Survey Technician:

Revigwed By: .

MDA is,recnlqv'/_a_glatualn dpm/100 cm?
. 2.7/ -3 Bek ,,;5/‘4;
MDA = 75 7 7a e _
E
M[)ﬁm): 52 orhiher
| Sey B “r T
= = -




BONUS REACTOR FACILITY
Rincén, Puerto Rico

CONTAMINATION SURVEY FORM

Project: 50/2/u S
Specific Area of Survey: S oS

Date/Time &// S/o Z Task Number
l16<4S

/1/74

Purpose of Survey: Yc-cr 2002 4}74.3\1 Srrey

Inst. typs Serial # | Cal. Due date | Probetype | Serial# | Cal. due date | Efficiency| Cf the | Bkgd MDA’
lodfue222) Y9999/ 1 S 103] 4-PMsqs3s [ €1 S 193] 13,7 %| Koo flon | DS (50 4—=
! ! ! ! % i
SURVEY DATA Survey Map Attached O Yes O No
: Gross Counts in CPM Contamination In dpm/100 cm®
By By By By

No. Description/Location Removable Total Removable Total
22 Smeai 35 4 Zm DA A
8y ’r 23 [ <M DA

23 ‘" 33 | 21DA

41 " 3% / <D

HoR| 77 - 91 / 409 [
Yobpg 7 g4 | 358 ]
Ho# 7 L9/ / 1139 |

40 ~ 3/ ! 2MDA |

39 d 39 | zm DA

2% | ~ 47 | cpA

oA | 7 206 [ cmd4

%0 | 3¢ ll comdd |1
Survey Techniclan: _(o—{oS &
Reviewed By: Lo st tads

* 2
MDA ls,mﬂaflew in dpnwgo,un




BONUS REACTOR FAGILITY

Rincén, Puerto Rico GCONTAMINATION SURVEY FORM
Project: BON wd Date/Time 4// Z/Q 2 Task Number e .

Specific Area of Survey: S eersS 1715

Purpose of Survey: ‘{eor 2002 A /w‘v( Spf-/_by

Inst, type Serial # | Cal. Due date { Probe type { Serial# | Cal. due date | Efficiency 'g(éﬁ. {fn?; Bkgd MDA’
edl22td 149997 €1 5 108 449 isy 39| &1 € 103137 wlSmntinm]| 35 60 4=
o ) ] 1 % !
SURVEY DATA Survey Map Attached.0 Yes D No
Gross Counts in CPM Contamination in dpm/100 cm®
No. Description/Location Remgzlable Tgtyal Remg;{/able v g;l
5! Smeor 29 aA MDA P % s
SiDip! 7’ Z¢ ) & mph p)
2?)4“" Mh,‘ps or1_Seheod” 32. ( 2 A ﬂ
34— Pont Ch/pS 20 [ Z2m DA ((

Survey Technician: C}r/cs v v

Reviewed By: -
" s 2
MDA |S,Wn dpml1100 om

e



BONUS REACTOR FACILITY
Rincén, Puerto Rico

CONTAMINATION SURVEY FORM

Project: 750/1/ 1 £

Date/Time _& /(;5 é 2 Task Number /V 74

, < /e 30 ks
Specific Area of Survey: 7 €ern S
Purpose of Survey: Véor 2002 ’4’7 - uw('t .Strf\/'é- Yy
Inst. type Serial # | Cal. Due date | Probetype | Serial# | Cal. due date | Efficiency cclt‘.{l-:l’: Bkgd MDA’
Vidfon 2221 /4979 1& 1 S 103] ©9-9|is94s35 | 61 S 103|737 wlsmntiom] 35 /60 +4—
1 / ! ! % !
SURVEY DATA Survey Map Attached O Yes O No
Gross Counts in CPM Contamination in dpm/100 cm®
By By By By
No. Description/Location Removable Total Removable Total
53 Sen eas &9 A4 298 acA.
L2 /7 30 ) 2.1 DA /
®7 44 2 < DA
3/ / 33 < DA
44 “ 3/ < DA
Bé 7 35 < MDA
&2, “ 3 <MPHY
35 4 3°/ D #
34 " 51 < DA
43 ! Ho <o 4
Tabpl 7 35 <mdA |
26 Z 27 <MPA.
Survey Techniclan: __ Cortds &
Reviewed By: o leeilolo

' 2
MDA Is,mmovable.noy in dpm/1 90 om

————



CONTAMINATION SURVEY FORM

Specific Area of Survey: _S n CorS

BONUS REACTOR FACILITY -

Rincén, Puerto Rico

Project: Poales Date/Time & [2 3foZ Task Number __/}” 74
) 208 #rS

Purpose of Survey: Yeor 2002 44/;./”[ ngyay ‘

Inst. type Serial # | Cal. Dus date | Probe type | Serial# | Cal. due date { Efficiency| Ct. time Bkgd MDA’
Lot 222 V#99701 G1 S 163| 44-9 |/s4535| 61 S 1932, 7 h|Serdfom | 35 | f60 42
! ) ' 1 ! % !
SURVEY DATA Survey Map Attached.0 Yes O No
Gross Counts in GPM Cont in dpm/100 om?
No. Description/Location Remgrvable T£L| Remgzlable Tg:;al
8S | smeor 57 A /&/ LB
37 ‘ 24 / <m DA /
37 a 2¢ MDA [
79 17 277 ‘rpd
XTIz 30. D4
He 1/ 37 em DA
y4 37 2 DA
so | 2| < MDA
He | 7 3] _<mDA
L[ Ol / A ? zmD A
Y 32 24D 4
Sobl 7 36 LD A
Survey Technician: Lo Ls A
Reviewed By: gl bl

‘MDA is_rem_—_g’aglghoy in dpm/100 cm?
——/ o




BONUS REACTOR FACILITY
Rincén, Puerto Rico CONTAMINATION SURVEY FORM

projoct: _ B0 MU DaterTime _ & [20/o2 Task Numb VA
Specific Area of Survey: Im eaqrg
Purpose of Survey: ‘déQP 2002 A"’)HUQ/ ’:\paI'UQj

Inst. type Serial # | Cal. Duedate | Probetype | Serlal# | Cal. due date | Efficiency | Ct. time Bkgd MDA’

L fum 2221 4999/ ©1 S 1 08| 79-F |/5453S| 6/ s 10813.2%|5. Jlun| B2 153 +=

! ! I I % 1

SURVEY DATA Sur.vgx Map Attached O Yes U'No
Gross Counts in CPM Contamination in dpm/100 cm®
No. ‘Descripﬂonll tion Remgyvabls ngél ngzwhaﬂot‘ﬁs !anl
A V) Lig Ked Tan K d | ] 28742
E Vg Ped TaK #] 104 sof. 6&
& B | &b Aet Tan /A7 779 SFlk
bt F |~ _Hed  0nK&7 7% 4, %75, 35
[
olL
o i ez N

MDA Is removable/teteHrr dpm/1 00 cm?

e

MoA= 23 3'5_{ Bk icanb/mr) + BKy
————7,,3, ‘7/(3 (K

£ (e, a dedivind)

M4, = (59 X.37)+32

53 « greater

[§}

4= /‘/“”7”&‘ b 15

'sz‘()f £ o adel )




BONUS REACTOR FACILITY
Rincon, Puerto Rico CONTAMINATION SURVEY FORM

Project: _ DO A/t S DatefTime G/?e/ 02 Task Numb ./1/;4
Specific Area of Survey: S 2orS
Purpose of Survey: yg&f‘ 22072 /444/7»—( bb/l/by

Inst. type Serial # | Cal. Due date i Probetype | Serial# | Cal. due date |Efficiency| Ct.time Bkod MDA’

il 222/ 17499911 C1 S 1031 44-2 Usy53S 1S 16313, T %S fhen | 32 |/SB4—e

! ! / I % I

SURVEY DATA : Survey Map Attached 0 Yes 0O No

Gross Counts in CPM Cc ination in dpm/100 cm?
No. ¥ & DescriptionLocation | Romovable Towl Remavable Tokal
GOB| S 2ar - Sn Sl ek ) add 386 4F P R
) ’r 53 ) (53 N
10 ¢ T 2.8 [ . 2mDA /
90 D . 34 ( <unA /
Y0 17 724 R - 372 N
7 F il 93 / Z DA /
40 & I} 32 { < UDNA L

Survey Technician: Cor (25 U
Reviewed By: (. leec B0

- . . 2
MDA |s,removablelto§m dpml1‘00 cny
Cembedd pukof oo hofder becove e e pore oamt Chips on He smeas,

F These sorters tiere clleded obler a pmslon was pictormed o
st sofaces, |



Attachment 2
Instrument Calibration
and Response Check Forms



Designer ana Manufocturer : LUDLUM MEASUREMENTS, INC.

1 of
“ - . POST OFFICE BOX 810 PH. 915-235-5494
Industriat
Sclerifc ond s CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 9152354672
. SWEETWATER, TEXAS 79556, U.SA.
CUSTOMER PUERTO RICO ELECTRIC POWER ORDER NO. 2807697264221
Mfg. Ludlum Measurernents, Inc. Model 2221 SeriolNo._| Y4 9941
Mfg. Ludium Measurements, Inc. Modetl . 449 Serial No. P R tg o R
Cadl. Date 5-Jun-02 . Cal Due Date §-Jun-03 Cal. Interval 1Year Meterface 202-159
neck mark M applies fo applicable instr. and/or detector AW mfg. spec. IR 73 _°F RH 39.% Af 696.8 mm Hg
7] Newlnstrument  Instrument Received [[] Within Toler. +-10% []10-20% ] Out of Tol. B’ﬁequlrlng Repair [_] Other-See comments
~ Mechanicd ck. M Meter Zeroed {71 Background Subtract [ Input Sens. Linearity
A F/SResp. ck [ Reset ck. 4 Window Operation k4 Geotropism
¥ Audio ck. [ Alarm Setting ck. ‘A Bott. ck. (Min, Volt) __50 vDC
Mroted in accordance with LMl SOP 14.8 rev 12/05/89. [ Caliorated in cccordonce with LMI SOP M 9 rev 02/07/97
- . Thr mv
stument Volt Set_ FOO v input Sens. 5O mv Det. Oper._400 vaFEso mv bamod 100 = (O .
& HV Readout (2 points)  Ret./inst.___ SO 2. / 500 V Retinst__ 2000 4 2000 v
SOMMENTS: 9 W L3z pir felecin wy Lodlusm

5rY-90 source s/n:0465 reads Z0l6cpm @ 1/4'' from the probe surface.

10-60 efficiency is 11.6%(4 pi) source size:28,627 dpm source count:3,482 cpm background 163cpm s/n: 0886 °
5rY-90 efficiency is 31.0%(4 pi) source size:45,946 dpm source count:14,453 cpm background:163cpm
5/n:4016 -

1i-63 efficiency is .06%(4 pi) source size:298,539 dpm source count:358 cpm background:163cpm s/n:4017
’s~137(gamma) efficiency is 0.11%(4 pi) source size:2,359,041 source count:2,664cpm background:163 cpm .

3/n:0155
’s-137 (beta) efficiency is 17.25%(4 pi) source size:7,697 source count:1,49lcpm background:163 cpm

i/n:158-112 .
:11 efficiencies taken at 1/4'' from protective screen of 44-9 Al e#cw"fl‘f' /4“10?0”‘ Prohe
ymma, Cafbration: GM delectors positioned perpendicular to source except for M 44.91n which the front o probe faces source. Fiymiaiare Verd<ion :. 26 1O 1o
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL POINT "AS FOUND READING" METER READING*
X 1000 400 Kepm Yoo
X 1000 i 100 Kepm . 100
X100 40 Kepm. 400
X100 10 Kepm : [e0
X10 4 Kepm 1/ 400
X 10 : . 1 Kepm N //] oo
X1 400 cpm INV/72 400
X1 100 com rr 100
&

. v -

*Uncertainty within = 10%  C.F. within = 20% ALL Range(s) Cdlibrated Electronically

REFERENCE INSTRUMENT INSTRUMENT _ REFERENCE = INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
itai L
Sdout __400Kcpm 3989100) |58 500 K cpm 450 K

___4DKcpm / 39920(0) 50 K com s L0 Kk

__ AKcpm. _M%__ 394qf0) ___ 5Kcpm. 4’0%4_._ &K

400 cpm g Yo le) : 500 cpm So0
40 cpm Y (o) ____5Qcpm_ 7]

dlum Maasurements, inc. cerlifies that the cbove Instument has been calibrated by standards traceable to the Nationat Institute of Standards and Technology. of to the calloration facilittes of
~er Infemational Standards Organization mernbers, or have been derived from accepted values of natural physical constonts or have been derived by the ratio type of calibration techniques.

2 calibration system conformns to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Callbration ticense No. 1O-1963

leforence Instruments and/or Sources: i ’ .

5137 Gamma SN [Inez bdenz [Imess [ds10s [rios (1879 T]ess2 [fess) v [ Neutron Am-241 8e S/NT-304
3 AlphaS/N_ ] BetaS/N [J Other .

& m800S/N W4 _ , [ Oscllioscope /N [ Muimsfer SN_. . 80040300
Zalibrated By: 4 W bate b ~June-02. e e

! . .
Reviewed By: M NO\I‘M\ i Date_ Sd e 020

This cerfificate shall not be reproduced except in full, without the written opproval of Ludium Measurements, Inc. ACInst. [} possed Dlelectric Hi-Pot) ond Conhnuﬁy Test
FORMC22A  10/31/2001 Only { ] Foiled:

" P DA

ARG R N At

A A A e s e e



LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810 PH. 915-235-5494

501 QAK STREET FAX NO. 915-235-4672
SWEETWATER, TEXAS 79556, US.A.

M Designer and Manufacturer
of
Scientific and industrial

Instruments

CONVERSION CHART
Customer _ PUERTO RICO ELECTRIC POWER Date 5-Jun-02 Order #. 2807697264221
Model __ 2221 _ SeriaiNo. 19999 | Detector Model 249 SerialNo._ 1 5453.5
Source Cs-137 194.6 mCli Cs-137 20 mCt High Voltage 9 QO v
Input Sensitivity ____ D O mv
"As Found" Readings (CPM): After Adjustment Readings (CPM):
Reference Point Andlog Range/Scale Analog Range/Scale
3i/0

30O | X | K
]/ [40 £ K
A/ 4o | xik

INZ 172, X [ 00

Reference Point

50 r
50
(S
5
PRV

SO

X{©oo

S0

X106

*As Found" Readings: After Adjustment Readings:
Digital Count Time Digital Count Time
T
3lo12 G see

(4128

4 I'/.l
/

717

[ 2]

S02

523

W/

S~done 02

|
Signature: Wm/ 4 A&MM————

FORM C17-1G 05/20/98

e Serving The Nuclear Industry Since 1962 e



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
. : POST OFFICE BOX 810  PH, 915-235-5494
Scientific and Industrial
clonffc and sl CERTIFICATE OF CALIBRATION 501 OAK STREET AN, 9169354672
SWEETWATER, TEXAS 79556, US.A.
CUSTOMER PUERTO RICO ELECIRIC POWER ORDER NO. 280796/264221
Mifg. Ludium Measurements, Inc. Model 19 SeralNo._I H & KO
Mfg. i Model Serial No.
Cal. Date 4-Jun-Q2 Cat Due Date . 4-Jun-03 Cal. Interval 1Year _Meterface 202-016
'eck mark L?jopplles to applicable Instr. and/or detector IAW mfg. spec. T, 73_°F RH 32 % Al 696.8_mmHg
7} Newlnstrument  Instrument Recelved [T Within Toler. +10% [Z10°20% (] Out of Tol. []Requiring Repalr [] Other-Seecomments
Y Mechanical ck. 4 Meter Zeroed {7] Background Subtract " {7 Input Sens. Unearity
¥ FISResp.ck M Resetck. .} window Operation K Geotropism
A Audio ck. 1 Alarm Setting ck. A Bait. ck. (Min. Volt) 22 vDC
] Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. E-Cﬁﬂ%fed in accordance with LMI SOP 14.9 rev 02/07/97.
: Threshold ’
strument Volt Set 6 350 V Input Sens. 3 i mV Det. Oper. LV oat mV  Dial Rgﬂo = mv
1 HV Readout 2 points)  Ref./inst. / V  Ref., /lnsf ] / v

FOMMENTS: C5-137 eheeck Source Sh: 2008 = luli reads =~ ,280“197- u%b
vhey placed label down b Centeved on frout d“'"/a/t of 1‘{ can

:mma Calibration: GM delectors positioned ndicular fo source except for M 44-9 in which the front of probe faces source.

REFERENCE - INSTRUMENT REC'D INSTRUMENT

RANGE/MULTIPLIER CAL. POINT "AS FOUND READING® METER READING*

5000 4000 pR/hr 3500 4o00

5000 1000 pR/hr 900 1oo0

500 400 pRinr =T 2, 500 c.om g o0 HoO

500 100 puR/hr {1© _ lio

250 2 hr = o 200 . 200

250 . 100 uR/hr 1He . Lo

50 wFB-J250cpm G40 Yo

50 - 11O cpm - 1O : 10

25 . 9630 cpm Z{ o 2D

26 90 T com : - 5 ' s

*Uncertainty within = 10%  C.F. within = 20% i __50.25 Range(s} Calibrated Elechonically .
REFERENCE INSTRUMENT INSTRUMENT - - : REFERENCE - INSTRUMENT INSIRUMENTY
CAL. POINT RECEIVED METER READING* CAL.POINT RECEIVED - METER READING*
%E’éut ' gggle

dlum Measurements, Inc. certifies that the above instrument has been calibrated by stondards traceable to the Nationd Institute of Standards and Technology, or 1o the callbration facttifies of
~er Intemational Standards Organlzation members, of have been dertved from accepted values of nai ol physical constonss or have been dedved by the ratic type of calibration techniques, |
3 calibration system confamns 1o the requiroments of ANS/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calioration License No, LO-1963

eference Instruments and/or Sources: ) _
2137 Gommasin [Ins2 [Jeniz bdmses 5105 D mo0s (11879 D ess2 [ Jesst 7] Neutiori Am-241 Be SINT-304

[ Alphas/N . {1 Beta /N C] Other

[ m 500 S/N 81084 Oscllloscope S/N [ Muttimeter S/N ggggg_:m '
Caliorated By: Mdl/ d . pote YJupe-02. i A

Reviewed By: i;gtﬁg r\*lm . Date 5 )uumb’L

This certificate shall not be reproduced except in full, without the wittten cpproval ofLudIum Measurements, Inc. AC Inst. E] Passed D[e[ecmc (Hl-Pof) and Conﬂnulty Test
_FORMC22A  10/31/2001 . ony ] Failed: . P




Designer and Manufachuer LUDLUM MEASUREMENTS, INC.

of
: POST OFFICE BOX 810  PH. 915-235-5494
ik CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 915-236-4672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER PUERTO RICQ ELECTRIC POWER ORDER NO. 280769/264221
Mfg. jum Megsurements, Inc. Model 3 sedalNo. {4 T 811
Mtg. Ludium Megasurements, Inc. Model 449 seiciNo._ PR 1859 636
Cal. Date 5-Jun-02 CaiDue Date _ 5-Jun-03 Cat. Interval 1 Yeqr__ Meterface 202-608
heck mark [Zfopplles to applicable Instr. and/or detector IAW mfg. spec. T.. 73 °F RH 39 % Alt 096.8 mmHg
7] New Instrument  Insirument Received [ ] Within Toler. +10% [$406°%0% ] Out of Tol. (] Requiring Repalr ] Other-See comments
i Mechanical ck. A Meter Zeroed [ Background Subtract O Input Sens. Linearity
4 F/SResp. ck [ Reset ck. .0 Window Operation i Geotropism
¥ Audio ck. [ Alarm Setting ck. [ Batt. ck. (Min. Volt) 2.2 VDC
] Colibrated In accordance with LMi SOP 14.8 rev 12/05/89. [(d-eamorated in accordance with LMI SOP 14.9 rev 02/07/97.
Threshold mv
strument Volt Set ___ 900V nputSens. _ 3t mv Det.Oper__ 900 v at__ 3% mv DialRatio =
[T HV Readout (2 points)  Ref./inst. / V  Ref./inst, / v
ZOMMENTS:

5r¥-90 sourxce s/n:0465 reads 0.25 mR/hr 8x 10 (2.5 mR/hr) @ 1/4'' from the probe surface.

20-60 efficiency is 12.4%(4 pi) source size:28,627 dpm source count:3,600cpm background:50cpm s/n:0886
3rY-90 efficiency is 33.38%(4 pi) source size:45,946 dpm source count:16,000cpm background:50cpm
5/n:4016

Ni-63 efficiency is 0.13%(4 pi) source size:298,539dpm source count:450cpm background:50cpm s/n:4017
25-137 (gamma) efficiency is 0.13%(4 pi) source size:2,359,041dpm source count:3000cpm background:50cpm
5/n:0155

25-137 (beta) efficiency is 20.14% (4 pi) source size:7,697dpm source count:1600cpm background:50cpm
5/n:158-112 )

All eFherevcies Va from Probe

3mma Calbration: GM detectors positioned Eﬁmﬁww !o source excﬂ lor M 44-9 In which the lront of probe faces Source.

REFERENCE ~ INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X100 150 mR/hr .1 .5
X300 50 mR/hr 0.l 0.4
%10 15 mR/or 1.45 1.5
X 10 5 mR/hr 0.5 0.5
X1 = 0 , {4 1.3
X1 1.QmR/hr { l
X0, 442 com i 4 1.5
X0 14 1 cpm. 0.5 0.5
A
*Uncertainty within 2 10%  C.F. within + 20% X0.1 Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT - REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
igital Log
sadout Scale

sdium Measurernents, Inc. certifies that the obove instrument has been callbrated by stondards trocecble to ihe National institute of Standards and Technology, o o the calbration facfifies of
‘her Intemational Stondards O«gmlzoﬂon members. or hove been dedved from accepted vaiues of nahural physical constonts o have been derved by the ratio type of callbration fi

e callbration system conforms fo the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978 State of Texas Calibration Ucense No. LO-1963

Reference Instruments and/or Sources:

2137 gommasiN (Jne2 Menz Cmsss [Jses [Jrioos Clvere ess2 helesst [0 Neutron Am-241 Be $/NT-304
] Alphas/N [J BetaS/N 3 Other

(" m 500 S/N 81084 s Osclloscope S/N [ Multimeter S/N 80040300
Callbrated By: W // J&MA—-—— bate _ D -June ~0 2.

Reviewed By: &&vﬁu &l‘u\ Date _D B\;‘M D2

This cerlificate shall not be reproduced except in ful, without the wittten approval of Ludium Measuremens, Inc. AC Inst, Passed Dislectiic (Hi-Pot) and Continuity Test
FORM C22A  10/31/2001 Frilart



Designer and Manufacturer LUDLUM MEASUREMENTS, INC.

of
- ) : POST OFFICE BOX 810  PH, 915-235-5494
M Sclenific and nausil CERTIFICATE OF CALIBRATION 501 OAK STREET EAX NG, O15.935-4672
’ SWEETWATER, TEXAS 79556, US.A.

CUSTOMER _ PUERTO RICO ELECTRIC POWER : ORDER NO, 280769/264221
Mfg. tudium Megsurements, Inc. Model 3 Serlal No._{ S 04 (4]
Mfg. Ludium Measurements, Inc. Modet 44-9 Serial No._PR 154 511

Cal. Date 5-Jun02 Cal Due Date §-Jun-03 Cal. Interval 1Year Meterface 202-608
heck mark Mcpph’es to applicable instr. and/or detecfor IAW mfg. spec. T. 73 _°F RH 32.% AR 696.8 mm Hg
] New instrument  Instrument Received - [] Within Toler. +-10% 20% [JOutof Tol. [] Requidng Repair [} Other-See comments
M Mechanical ck. ¥ Meter Zeroed 1 Background Subfract 3 Input Sens. Linearity
A F/SResp. ck 4 Reset ck. [ window Operation [ Geotropism
iZ Audio ck. [] Alarm Setting ck. W(Mln. Vaoif) 2.2 VDC »
7 Cdlibrated in accordance with LM SOP 14.8 rev 12/06/89. alibrated in accordance with LM SOP 14.9 rev 02/07/97.

Threshold mv.-
strument Volt Set <00 V Input Sens. ;} '_'t mV Det. Oper. 9090 V at 34 mV Dial Ratio, = .

A Ref./lnst. /. \A

[T HV Readout (2 points)  Ref./Inst. -y

SOMMENTS: o
3rY-90 source s/n:0465 reads 0.3 mR/hr @x 10 (3 mR/hr) & 1/4'' from the probe surface.

10-60 efficiency is 12.4%(4 pi) source size:28,627 dpm source count:3,482cpm background:50cpm s/n:OSSG
5rY-90 efficiency is 36.8%(4 pi) source size:45,946 dpm source count:14,453cpm background:50cpm

5/n: 4016 ’ :

1i-63 efficiency is 0.10%(4 pi) source size:298,539dpm source count:350cpm background:S50cpm s/n:4017
>s~137 (gamma) efficiency is 0.13%{4 pi) source size:2,359,041ldpm source count:3000cpm background: 50cpm

5/n:0155
15-137(beta) efficiency is 20.14%{4 pi)} source size:7,697dpm source count:1600cpm background:50cpm

3/n:158-112 .
All eﬁ}c_gcumcsl 1/u™ from Probe

imma Calibration: GM detectors posi oned perpendicular t0 source except Tor M 44-9 in which the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*

X 100 150 mR/hr 1.25 L5
X100 50 mR/hr o4t 0.5
X 10 . 15 mR/hr 1.5 1.5
X10 5 mR/hr 0.5 0.5
X1 1.5 mR/hr= l.ys 1.5
X1 1.0mR/hr 0.95 ) {
X0.1 949 com - L4 1.5
X0.1 150 com. - _0.%9 . 0.5

v 3

_X0.] Range(s) Calibrated Elechonically

“Uncertainty within £ 10%  C.F. within 2 20% -
REFERENCE INSTRUMENT : I_NSTRUMENT et : REFERENCE - " INSTRUMENT _ INSTRUMENT
CAL. POINT RECEIVED . METER READING* | -CAL. POINT RECEIVED METER READING*
‘gital : Log
2adouf Scale

dlum Measurements, Inc. cerifios that the above instrument has been callbrated by standards fraceable 1o the National Insfitute of Stendards and Technology. or to the calibration foclities of
fer intetnational Standards Organization mambers, of have been dertved from accepted values of natural physicol constants or hiave been derived by the ratio type of cotibration technigues.
& calibrotion system conforms to the requirérnents of ANSINCSL 2540-1-1994 and ANSI N323-1978 State of Texas Callbration License No, LO-1963

eferonce Instruments and/or Sources:

5137 GammoasN [z ez Cimsss (ls1os [roos [tere [less2 hAAesst [ Neutron Am-241 Be /N T-304
[ Aipha$/N ] BetaS/N i ] Other :
[ m 500 5/N 81084 ] Oscitloscope S/N 4 Multimeter S/N 80040300 __

bate _H—dv~

Calibrated By: .
5-~June -0%L

SN .
Reviewed By: m ’\'l(‘»"’-u_.. : Date -5 5\5\% ICN

This certificate shait not be reproduced except in ful, without the written approvat of budium Measurements, Inc.

l ACTnst. [ ] Passed Dielechic (H-Pot) and Continuity Test
FORM C22A  10/31/2000

Only [} Falled:




LUDLUM MEASUREMENTS, INC.

lw Designer and Manufacurer \ " POSTOFFICE BOX 810 PH. 915-235-5494
o 501 OAK STREET FAXNO. 916-235-4672
Sclenitic and Industril SWEETWATER, TEXAS 79556, US.A.
Functional Check
Customer  PUERTO RICO ELECTRIC POWER Order #. _ 280769/264221
This Cerfifies that tudium Mode! 1802  SerlalNo. / 4/ ?2? has been functionally checked.

Refer to applicable instrument manuals for specific operating instructions.

Date 05‘1/11—' &?-

Check performed by~

FORM CI1C  08/14/9%6
® Serving The Nuclear industry Since 1962 e



Attachment 3
Access Control Form



PREPA BONUS REACTOR FACILITY
ACCESS CONTROL FORM
Location: Page __of __

TIME Time | Max. Dose Rate
NAME DATE In Scheduled Activity” Out (uR/hr)’

Print

Signature

Print

Signature

Print

Signature

Print

Signature

Print

[ Signature

Print

| Signature

Print

[ Signature

Print

I Signature

Print

| Signature

Print

Signature

Print

| Signature

Print

Signature

Print

Signature

Print

[ Signature

Print

[~ Signature

*This form is intended to track access to a Controlled Area for activities that do not require an RWP. If an RWP is
required, contact the RCM or designee or sign in on the appropriate existing RWP Entry Control Form.

®In addition to frisking requirements, a Micro-R Meter should be used to estimate the maximum exposure rate
encountered.
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